In the laboratory diagnosis of human histoplasmosis and in the research conducted with animals experimentally infected with Histoplasma capsulatum, a variety of methods have been used for the isolation of this fungus. Thus in the laboratory diagnosis of human infections, Pinkerton (1949) in his review recommends direct microscopic examination of stained preparations of biopsied material such as enlarged superficial lymph nodes, cutaneous, muco-cutaneous or naso-oral lesions, aspiration biopsy of the liver, bone marrow, and blood smears. He also suggests that such biopsied material, as well as stools and sputum, should be cultured. The media that Pinkerton recommends are Sabouraud's agar and blood agar, but he also states that the organism grows readily on many artificial media, including Sabouraud's maltose agar, dextrose blood agar, and potato-dextrose medium. The yeast-like phase of the fungus will grow at 37 C in cultures with a high protein content, such as blood or serum agar. The mycelial phase of the fungus will occur when the cultures are incubated at room temperature. The structures that characterize H. capsulatum, namely, the large, tuberculate chlamydospores, occur only in the mycelial phase.
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In spite of a considerable number of clinical reports and experimental investigations, relatively little has been done to evaluate the various technics and media used in the diagnosis of histoplasmosis and the isolation of H. capsulatum from infected tissues. Howell (1948) has reported on the efficiency of two media (brain-heart infusion blood agar and potato-dextrose agar) when using the spleens of infected guinea pigs. He did not, however, correlate his cultural findings with direct microscopic observation of the fungus in the tissues.
This investigation was conducted with the thought of obtaining data on the following points relative to the isolation of H. capsulatum from infected tissues:
(1) To determine which tissue (liver, spleen, and heart blood) was most frequently infected with the fungus, both by direct microscopic examination and by cultural examination.
(2) To compare the relative efficiency of direct microscopic examination with that of cultural examination.
(3) To determine which one of five media (modified Sabouraud's dextrose agar, brain-heart infusion blood agar, brain-heart infusion agar, mycophil agar, and potato-dextrose agar) was most satisfactory for the isolation of H. capsulatum from infected tissue.
Forty-two white mice (undetermined strain) weighing 15 to 20 grams were inoculated intraperitoneally with 0.5 ml of a saline suspension of ground, mycelial phase of Histoplasma capsulatum, Sallee strain. (This strain was isolated by one of us from a child in Louisville, Kentucky Brain-heart infusion blood agar, pH 7.4 Brain-heart infusion agar, pH 7.4 Mycophil agar, pH 7.0 (Baltimore Biological) Potato-dextrose agar, pH 5.6 (4) About 0.5 ml of heart blood was inoculated into the media mentioned in no. 3.
(5) All cultures were incubated at room temperature for one month before being discarded as negative.
All cultures showing a white to tan, cottony mycelium were examined microscopically for the tuberculate chlamydospores characteristic of H. capsukltum by making slide preparations with lactophenol-cotton blue. Howell (1948) has shown that cultures on brain-heart infusion blood agar do not show these characteristic structures; consequently, it is necessary to subculture on potato-dextrose agar (or Sabouraud's) since the tuberculate chlamydospores do appear in colonies on these media.
RESULTS
The results of this series of studies are tabulated in the accompanying tables. From table 1 it is evident that:
(1) Organisms consistent with the morphology of H. capsulatum in the yeastlike, tissue phase were observed in stained tissue impressions (either liver, spleen, or blood) in 36 of 42 (85.7 per cent) infected mice. There has been little systematic experimental work published on the evaluation of various technics and media for the demonstration and isolation of H. capsulatum from the infected host. The vast majority of clinical papers has reported the examination and cultivation of a variety of tissues in trying to recover this infectious agent. Usually, the tissues examined are those which show evidence of pathology. Thus enlarged lymph nodes have been biopsied. Liver tissue obtained by needle biopsy, when the organ was enlarged, has been examined. Bone marrow has been aspirated for examination. Cutaneous and muco-cutaneous lesions have been biopsied when this fungus has been suspected as the etiological agent. The logic of such procedures is based on two facts, (1) the obvious pathological state of the tissue by clinical observation, and (2) the fact that studies of the pathology of proven infections have shown that the reticulo-endothelial tissues are conspicuously parasitized (Pinkerton, 1949 The results reported in this investigation corroborate the findings of other investigators (Howell, 1948; Levy, 1945; and Parsons, 1942) to mention only a few, that H. capsulatum can be recovered in a very high percentage of experimentally infected animals by culture of portions of the spleen and liver. The relatively high percentage of recovery obtained by culture of heart blood was somewhat surprising inasmuch as it has been stated that the organism does not usually appear in the blood (at least, peripheral blood) of human beings, until the terminal stages of the disease. The successful recovery of this fungus in the, heart blood of over 75 per cent of the cultures in a group of four different media suggests the value of routine culture of blood from suspected human cases.
The low percentage of recoveries by microscopic examination of blood smears indicates that this technic is a very poor one, especially in light of the relatively high percentage of positive blood cultures. This indicates that while the fungi are in the blood (as shown by positive cultures), they are too few in iumber on a routine blood smear to be readily found. A thick blood smear or the buffy-coat layer of centrifuged blood in which the leucocytes are concentrated has been used in greatly facilitating the direct microscopic demonstration of this parasite (Lehman, 1950 Levy (1945) appears to have obtained similar results, though this is not clear in his paper.
The grouped data in table 2 show that the highest percentages of positive isolations were obtained with brain-heart infusion blood agar (89.6 per cent), with Sabouraud's (88.0 per cent), brain-heart infusion agar (82.3 per cent), potato-dextrose agar (80.1 per cent), and mycophil agar (73.0 per cent) following in that order. While a slightly higher percentage of recoveries was obtained with brain-heart infusion blood agar, the complexity of the medium and the fact that the characteristic tuberculate chlamydospores of H. capsulatum do not appear on this medium, render it probably of very little, if any more, value than Sabouraud's dextrose agar in a practical situation. Indeed, in table 3, where the media are evaluated by the percentage of recoveries for each tissue, the highest percentage (97.6 per cent) occurred when splenic tissue was cultured on Sabouraud's medium.
These data on the relative efficiency of various media corroborate to a certain extent the findings of Howell (1948) , namely, that brain-heart infusion blood agar is the most efficient medium. He was able to obtain 80.4 per cent positive cultures with this medium from guinea pig splenic tissue. We obtained 95.2 per cent positive cultures with brain-heart infusion blood agar and mouse splenic tissue. When mouse splenic tissue was cultured on Sabouraud's dextrose agar, 97.6 per cent recoveries were obtained.
SUMMARY AND CONCLUSIONS
A series of data is presented evaluating the efficiency of two basic technics for the demonstration of Histoplasma capsuk4um in 42 experimentally infected white mice. The technics evaluated are Leishman stained tissue impressions of liver, spleen, and heart blood, and the culture of these same tissues at room temperature on five different media: a modified Sabouraud's dextrose agar, brain-heart infusion blood agar, brain-heart infusion agar, mycophil agar, and potato-dextrose agar.
This series of data shows that:
(1) H. capsulatum was demonstrable culturally in 100 per cent of a series of experimentally infected mice by the simultaneous use of five different media.
(2) H. capsulatum was observed by direct microscopic examination of the combined stained tissue impressions of liver, spleen, and heart blood in 85.7 per cent of the experimentally infected mice. The fungus was observed with equal frequency (78.5 per cent) in the liver and spleen by direct microscopic examination of stained tissue impressions. Examination of thin smears of heart blood, however, revealed Hisoplosma in only 11.9 per cent of the total number of infected animals.
(3) The highest percentage of cultural isolations of H. capsulatum was obtained on brain-heart infusion blood agar when the positive cultures from the three tissues were combined. The efficiency of cultural isolation for the other four media was in the order given below, with the least efficient one last: 
